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AUTOMATIC SATELLITE TRACKING 
TYPE COMMUNICATION METHOD 
AND EQUIPMENT AND SATELLITE 
COMMUNICATION SYSTEM 
HITACHI LTD 

Abstract: 

PROBLEM TO BE SOLVED: To 
prevent the interruption of 
communication at the timing of 
switching a satellite going out 
from an elevation angle range to 
a satellite newly entering into the 
range in the case of 
transmitting/receiving data 
to/from the satellite moving in the 
elevation angle range. SOLUTION: A receiver (or a transmitter) is 
provided with two antennas 11, 1 1 and during the reception of data 
through the antenna 1 1 , a control device 13 inputs a received signal from 
a receiving RF 1 2 and a signal from a sensor 1 7 such as a gyro and 
outputs a control signal for moving the antenna 1 1 to the azimuth of a 
tracking satellite to a driving system 14. Simultaneously a satellite position 
arithmetic unit 15 calculates the position of the tracking satellite, and when 
the position arrives at the end of the elevation angle range, starts the 
tracking of the waiting antenna 13' to the start point of the elevation angle 
through an antenna control device 13' and a driving system 14'. A 
reception switching device 25 selects a signal of higher intensity out of 
signals received from both the antennas 11, 1 V in switching timing. In the 
case of a transmitter, signals are transmitted from both the antennas in 
switching timing. 

Inventor(s): 
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»*©AX{ga£jllltK fl&;£©7>5^£ffiE$)i;i± 

r s«aa n&«s©aA£&. 

-a? &a* Lxgfrr « ^ <t tr £«aa *>iin 

&8d o m3n&aE«fc& Ax*s©«s4fcBa*i»G 
a«*j«KW«u&**fifiUT, *trtB«a«j#5"f s 

*Ax«sftasbfr#s. a*s*fl-bTiiw*»©a 
t i as©*=rr*i»Esa8B*«. meaiw 

as*bTS««f»©S««#fc+W**Ufci:#, iWE 
AX*fi*aBb&#S#»fc*SffcB*«i»ElliA«H 

©»j»saaufc*»*yj6L. aaufci:*, s««^© 
t**«a:-r*«aa»aaa©a«^F». 

T>^S1S©*WTSMIBSI«SB*<. MGAXW 

asaabfctf&aaa^saa+K. wgaxws© 
usatta^meffliftttHciijftKSiiabfc^wjeu. si 

ILfct^, itaGi£««#©i£«£^£l$f!S3fc*tt4 ] »r 
U *©IW»rMC7>^**HEWftieH©i&jfttK:G! 

it. MEffi£i»m©aattKa«eHn-r 
wiaa«si«*»jB2©7>7-^*«H3ffl>ftii[H©j»j«k: 

fllfOMiU »l©:r>^-Tl»EAX«S«iiJIl, 



ittEa««*©a«*»f3fel*M«W+Wb. fflBJSf 

i&$M<D&ja&\zMmm2<D7>Ti-\z&Q. mmwft 
c t * t-r s nsfi g »>ji«M©a#^fe. 

^ ts»«tra«ae»a«s!©a«36» 

a. 

©fflJ3®B©#l>I-h£. Hflcio»4»»LTlr>*AX* 

&mmmt&ffi*.tzftm.&wimmm<Dmmmm\zt5^ 

T. 

SiJ*©^»SB(C«toT^»)$n-5 2 0©T>^^-SrlS 

ffirfBftdffsaa. — ^©7>"r^-j6«aa+©Ax«sa© 

ttiI±©&S£gfflL, ffiefliAttHOKACiliaLfc 

c tfcwjrrsaswtfi'-f 3 >^«j6«*kw. we 
te^cr^t-osa* ©ftfi*©T >T-j-©aata*6-r * 

SB. 

atEfiiaaBtt. «JE«a«»^-f s>^w««fcjn* 
*ftBft*T. iwiBaa+©Ai*a©ffia«»6iwnEffli 

A«HfcA*i:fcttttffiLT"V»*»J©AxaS©tirB£ 

womb, Ktt«38«iWBas*6j*Kiiiab&3&>*ift-ra 
i»Eaa*ft^©wa*«BbT, mmm 
«*&j*fci«a»tTf*a«f ©toEr©7>?-^-©aa*BJe-r 
* «t 3 ir*u$ l fc c t t -r* a a a tbaasi©a 
am. 

[is** 1 1 ] m&m 9 * fc« i o tc*5^x, 

MGaJUMtt. ME<WASeH©«.iiXT«a»i!j^(6] 

*fc«K^*^«fa^»^ipjia»i6i€r© 

SB. 

5£©ffl:fcieffl©#lit±£. *Kirp»*»»bTir>*±5 
l:El*nfc«»OAlifii. WEffliA$gHfcfe-5A 

x^a *-k LTiis« *tf 3 si«SBRo:§msfi &m 

wiiB§<igfttiso7>ftt, fMrEAxws^aa 
bTmc7>7^-©ai»M«i«ff9mfaa&. mea 

mo, WE$!iwsBfcT>^i-^ii^4 ] ©Ax8sa©«i 
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MieiH«g«tt, ia£fcf42S©7>x:>-£. WlMA 

fit. t3tBAX«M^OM<i«^*mfBT>^^-^^L 

fit?, MI2$!lffllSgJC7>v : -^-*iji^*cDAX«acD|>l 
ii±co«Mfifi*»aiT^#S<»:, WISSSSfifi^WE 

<t-r£«aa«->x^A. 

wtBS«s«*fc«MiEsim^fi(c. mmw&tmmm 
s 5 s - 9 * - x * m vtit z. t £ t -r 

[I*«15] §S#JH12, 13t^l4l:«^ 
T. 

fWfE«gc©AX&at4. fi«ntt»«afr£cDip»itlJ 
[0 0 0 1] 

iksw a £iiji-r « afi^&stfSfi k w-r * . 

[0 0 0 2] 

©2 4i9rou--fcfx*»RrtB-e. *ot-txi«w-ea 
-exa«ai!BKtt**ttfta«->XT-A£LT, Wit 

[0 0 0 3] m#lk«ia«Sa«, *±Ji»6jtT#»=#Jh 
fc*ftat-k*»»U ^(D^SjlCfcO. tfSSJ&SJfiJ:© 

g?«si«3±i«as^«a»to#ft («) *qg»-r 

[0 0 0 4] CO&AICtt. 1J— KX»*<H*0±ffllC 

a«s^*<**«da*i83tb. t&a**S5^ffliA©«6Hfc?* 
«rr*i*iBi**<bT, a«iii**5fe«fc:*«-r*&R 

i-^©fBa©ffliA**»-5ftSo 0 *»e.^nst 

€T. fl6©«sa*<-e©««JCA*«t:pfCL,T, «ms©ati 



*ao— 3K:**n«iaMua«t*«. 

[0 0 0 5] 1 -3 4 9 9 6^«(C, ftfSR 

«ia«a (HE O : Highly Ellipitical Orbit) 

fisn-rns. cncto, it-tfx*f^^e^T 

^n2rffl0>?«>£ti>fcffllA4BH (a 0 ) SJKU &ft 

t&sj; 5 icsffs-e-*. §«a<oj^nif <&Mnna« 

*Lf9*ft5TH«i»i, ffl^iSH <o 0 ) T»4H«H 

— Wita:*J:5KK)eati*. cfttio, return 
a&b (a.) taunt, ira©«aa< rqj«j t&s 

[0 0 0 6] Jfi±©jH§«gfil4ffl£$eH<DHEO£i! 

mtztztb. in§«T>^^-«fcos«$n-5«a*^o 

[0 0 0 7] 

3 t-rswwn *P»ih*iia«fa**ijffl 

l:fi<fat54 5i:LT^5©t, fi«fHi:bfc^T 

a«0iii*ft)efc««-r*ct*fliiBte-r*. 
3«o*a*«*»K:&t), -ene.«»©«ao»»jSr% 

«R*>6a*t*i«!J»»«. '©*§£. <Wft$6H (a 

„) tcAs«fa*^#Tsfcie)fc, «afiiToj:'5tt« 
aso 0 #*.n9©iBi»*»«fe 1;*. 

[0 0 0 8] 04f4*#ik«figffiS©l&Hj0T&-5. m 
»lt«ia«ra 1 1 1 , 1 1 0 te, iffiifc6 OOHO*, ^ 

»^ae)€.tifc«ia i3o. 131 shirrs (bslt 

^&H*fSttttiB 1 3 2 £fHW«) . fcfc'U fPAie 
HTO#*ll3tl4«KH— t&SOTT. ttil 3 OCiO 

«*-r*. H«T?tt. aft, ttati 3o±K»*«ai 

Dlii 1 3 1 ±l~<g>-585a 1 1 0 14. ft 
11 1 1 £Bfje©WIHS«»r»T, 111 1 ISilVvW* 
3«fc5 K&KjLT^-S. Jfei$^fc|gfi$nfc 
7>^^-l 2 0(4. Ml 1 1 OMSSJBbTU*. 
[0 0 0 9] ifcjl±&fi 1 3 5 t«ia±fi@ 13671 

snaKrai 4 2a*afenjflBKitnt?. %i*^<t«a©ii 

S«**BlflBt»sa«?rt6ffli«96Ha 0 T?»-5. 
$>ljg±&g 1 3 5 «t 0£«©KM Hit, mM±&W 
1 3 6 «k 0*fiiJOD|KP B 1 14 3 t4ag^ffiKPflT. afiol 
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Wftmrn a 0 Tfe-5KP^ 14 2 Ttt^fC 1 

.tsK-r*. us, «rs 1 1 1 tfwm-tus 1 3 6 *a 

jS-r^-t. ^I*^±«i:CDjim34^nftl(C^.S < , £©£ 
Mil 0 dt*dit±<4B 1 3 5£iiiILTK|S!l 4 

Coo i o] qs#it«iitsss^j;n«. ifw^EW 

1 4 2 1 &©«£**?¥£ U fcjStSO^-Y 3 

14. 04 (b) fcjRT.k'SK. jg£ffitt*«tt£l 1 1 

i2 0#sftK:. »«rr*«&6ri«iK:i*iW6nTv»* (ii 

[0 0 11] 8fM<2J#:5"r 3 7>9"t 

12 0 £85M 1 1 1 ft>5flg£ 110 fc|P]£&AS ©CBf 

■5. *a«»««e»fcETtt. v»u-i»tt 
©fc©fcR-5fe«*©iii«ttBjrc, i'pt-xfeM&s 

U 7)V*4 A*«ftSft6»§ 
©#ifefc:tt&S&K, fciAtf, *B»*£*iRi©|BjT? 
*£©^$8££iJ* iHBeiS'Hc, HSa©*»0#A:$"f 

[0 0 12] £fc> **»*»*±OH«J8-C»4a:<. 
*, S*, 9&. JRfr«;6c£K:«*Sft;fc£ft»©»£, 

B**gKrr*. ;:©»£. »«j»©Sftfa:fi (J&B) k 
-ettt>-&^©i:£a#T?©Bai6«'b, jEBicafr*. 
[0013] #3591© tt*&«©na£&£iH 

[0 0 14] 

[«H**»-r ±EBW««j*-r**« 
«£&*j3r«©ffliAi6H©*ia-h*, n\z\~i\mm\, 

S«SfT5®«*j£»C*3^T, BEiftSitafcKWfc— # 

©7>'r-^-c«refflifti6Hs»»+©Ax*a*i6* 
f, flfi^©7>5 L ±?£WfB«iii±fc^«e»e*fcii«^ 

fclRlttT**«S-&. WtBffllft9afflC«ffc^Al«Sa**A 



[0 0 15] &i3, ±ie©— ^©7>^^-<i:fiil^©7> 

W3*T , bfti>. ±e© rpj^j ttt, nm-n 

J&**E£©*i*T?ttfc<, «3*JbK:«fi3*l!fcAXW 
A£MF*Mffltt±B*ffBMJBaSBK-B\ 

nec!pi;fcifi±«sifiitAx«sat©ra©ji«s, « 
a3^*act*a*T*. 

[0 0 16] S9SiftS*»*tgBlfrfe©«^, WE 

^a«#^-f 3 >^lC**»-CR#©lire7>?^-«»&S 

i-r*. wia*«ji*tsi«i(;f^©«^. me 

[0017] a sc. ffiErasnt*. sfri2jim*©«a 

fc^T#»&ttffl±©f«att«a«. MEfflJ^ttB©*/! 
it±-r*af*»#iajKa&*£fcM3iL;fc*. fc<ktf/ 

mewatta^ o msttfcii&Efcrfc&Ax 
*a©*affi«jj«iwaB»«»jsiciyabfc*»*W3tL/ 

[ooi8] cnic^ntf, ^rat&sirEffltfmHi:: 

ttSP*, 1«, »8E«a«#3'-f 5>^fcl4A-6ta* 
©2«©IS5a**— «f«JfC*?¥f -5©T, C©iS"f3>^ 

*.£XA— XlC. i#*il^nS d £ *R< fr 5 d i J&*T? 

[0 0 19] ±GBtt&&l£?«*%91©£2©£MS 
-9— lfXxU7©»#»A»6*T^rata:*Br)e© 
ttAIKH©ttit±*. *Kl^l4»»bTV>*Al«a 

tt«a*^LT««»©am««a:a 

iaSO**t6llESfll8i*'. «HBAI«a*^L.T 
ii«L^*t&*©fcfSSa<a:B*<Wi2fflA«EH©*SF^*3i 

[0020] T>^^-$ ia©*-#-r5Wie^i« 
ss* { , WEAi«a*it*ua:3W6a«fli#*ai««t» 
\z. meAx«a©«aticB«tjMefiiA«!B©iftjAi=9i 

»Lfc*>*iJ^U. UlLftiS. «IfB^««^©M«* 
8fj£ISIW«W-4«WU *©IWfcBE7>T-^-SSftEffliA 
«H©4fij*Kl6ltt. ME^f3t^fF B 1©ifi®^fCji«*SP8 

[0 0 2 1] MEiH«Sfi^2©T>^9- 
*pfE#AHEH©M^t|SjJtT^rBL. ^1©T>^^- 
TBEAX«5a*ia«U&39«63i««^*3l««l'k:. sa 
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*«MJ£U IJILfcit. tflEiii«f§^©2tf§£f9T3£l$ 

[0 0 2 2] S&K. ffiGSftSBtt. tMBBWIWrt 
KB*©7>?*«tfE*MI«-B©*&j*fcraiW-. MBBf 

too2 3] ^ntiwi §fl8t*ns©7>Tt 

>^*fl»ABH©*jft*»SWAK:ffl»B*-©lCj8»& 

wawniijei*. assays ©aeB^tt-HS+wsn 
ft, a««* &Ktta««T?©«sw#*'f $ >^c«t 

[0 0 2 4] #»E<D>Erifc**«-r*««tt. "9— t'X 
Bfc 1 T3^»bTV»*AX«S*B*"r*W"*SB 

tt. — *©7>5 L ^-««fiJB«l'©AHKSfl!>«lil±Ott« 
£5818 bT, mEtt»±K: : J l ii>««>fcaJi*&jfilK:iftH*T 

#»fo«^o7 >T-*©a*&B*&-r* «* 3 \z&i$.l 

[0 0 2 5] WEiW^^Btt. WBBaSJS^'f 5 >9 
WfegscDn^^fcttf^AT, ftiB>Ill't , ©AX8}a©& 

B)fcemfifPAttBteA**fc««ffiLT^*»J©AX 
ffiS©<4S£$J0mU KffiB#smfia«*6££HBL 

br. Mfcmmte&izfotfTwm'p<Dmis<D7>Ti-<D 
&m&mt&-rz&5\zmmvttz.£&&nii-rz>. 

[0 0 2 6] WBjiSi&^tt, ll&E#AI&ffl©0l»±T 

isitii»i6i*©Bfjettat±ttBfc»3fe*nT3&:*. me^f 

[0 0 2 7] *J8flO*|i«*ir4ai>'XrAt4, 
OAlilt, «IBffliftieHC*«AHIsa*^bT» 

««*fT3a«BBRtfa«»B*«*.;fcwaa«S'* 

fAl:*^T, I9l3§18ittll07>fti:, MB 
iit. ilBAI*lA»6«)SMi^*»!B7>ftS 

>7-^-*»a*4 , oAx«jaott3i±o*affiB*iictti-r 



a#B!t. WESmm^©+»fl^(cME«fateB**S9E 

s ic s9ES€m^©*»fi^H^fsa«)#^-r s >tr\z 
£%z\t * jR-r«*BBs«»*& n t «t -r *. 

[ 0 0 2 8 ] WEjt«SB«. lSSfcH2S©7>f 
1»EAX«a*a«LT«lE7>T-^©*»«» 
ZfrSMWmmt. fffEAX«a'MDi£«fI#£ffilB7 

>?tt*i/Ta*T*afl«4*«»7. 1.-3, t&Efna 

B«SLffi-r*#at, tflE«affcB**BEfl>a«[H©& 

^bfc©*«g^bT, meaBffi^&oaefli4«»f« 

I* W*f It + Rfr T 5 <fc 5 ttfMK b £ C i t ? Z . 

[0029] M?&g;mmm*tt\mmmmmw 
k. «affliAt«!«^©teB*»Rg-rsx-^^-x* 

[0 0 3 0] ±Ebfc«»©AX«SK:tt, ip#ihffl«i 
iI«aa<fiJfli£ftS. £©lp#±0ia«aK:tt*P3(:]HB 

a. namaffa. ;i/«s&tffi«n«m«a« 

ia*ia5<i9:?BT^*s«Rtta«att, nju^nm\z 
m&tsnTm&£<DM&mifi**jm\zt£&m» f 

f >ytyDj»*>iO S'lHljgT^, tfBT**. b 

[0 0 3 1] 

[fg?H©*i6©^S8] EAT, *a9J©&tt&£&B*IBK: 

«9rr*. *P»ih*iiaiS5a©-fi»itbT, &*sr 
wia«a (heo) cov>TRWL, mmmmm 
a«2F5S©«*©SEB«*K9rr*. 
[0032] m2iz&ftnm.m<Dwtwm&m?<, &mn 
Ax«sa^nj-r*na©itt'C,>^ej&<*«koA 

#< 1 £Q/.h3fr*. M£b<te» MA(2*ia«l4A^3 
7 B6t± 4 4 gJ^TT". fr-Dm^m e 0 . 2 4 *«5t© 

3gHT&£. »«v><&. ttiiffl^A i *«4 o«io%A 

f*< 4 4SETFT. ft^RteVetfO. 2 4K±0. 3 
5OT©8!IT$5. C©±3fcftBH*tfitBSttlM: 
«a«fc*)t>fflIAa*«iS<!&5 (H£b< «fflA^7 OS 
«-h> . 

[0033] g«R«li!50 t*«taft¥B a . feb* 

*»*<oi«*j»=*sit*tttbT5e«sn*. tiiig^s 

a ««P]©g#gT-a&*„ ^jff^Blft (9 ttifidffijS 5 3 t 
BROB* 5 1 «|»«B^R P i«ia±©Ba 1 1 0 £ 
«ROBj*5 l*»^B»Oft-rftT. 0£#>&360& 
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©ISHctft*. 

[0 0 3 4] (88<k*e««R©<I¥a£*U ifiifc^* 
IRp, 84b£5 2tI,S5 1 Stt^ttft-TfesaftbA 

I 0^fBj^MH«^*-5. 
[0 0 3 5] 

[&1] R p = a (1-e) 
Ra=a (1 +e) 
b = a /" ( 1 - e «) 
e= (Ra-Rp) / (Ra+Rp) 

0 311 ■ 2 OftitOftjA 5 lt:«96 0 

6 2tC*^TBi#«*^^3*»C|pId^T«i^Jt), ififlU 
£6 3, itit!L&6 4ift*. #Sffi6 1 ifliiBtCDK 

Hi ft*. #&AiRBQtt. *at««*aiii ****** 6 
C tt xmm * .ft * * . »»j{H*i«3ft» e> * 

,«6 2^eit-^fcAST^n, o g£U:36og£rF 
©ieatft*. 

[0 0 3 6] 03 (b) K, &WR«i;t<hfflJftatf>K« 
ttXjtACDttjA6 5<D&&6 6 £. 1&£6 5 t«f 

II 1 0 ^£9tt!0S<h8Sa©ftir 

[0 0 3 7] ^WICIiyXrATB. -kiELfc 

s«n«iit^3^ (*fc»4o) Rjesn. MUtci 
*3. &tmmm\* 2 4 wrinn?, ±1 o#**©Rifcs.B. 

[0 0 3 8] ^JC. «ScOg«R«liS«M*^ffl-r*a 
HSr^f. *JS0iJ2-e«. lfi©T>T-^-$r<iSAfc«S 

[0039] mmm u bs«. *a»»^-f -5 >y 

T2<l©7>7^©^#te£*T«:£:0T£>*. *p# 

itttitsssi 10, inn ^-n^n^o^raPB 

**5^Tf^«LT*-r«liil 3 0±££^e>;fefflipM£l!j 
LTI^*. «l^±©fi:B 1 3 5 t&m 1 3 6 (DRffl 1 4 
0(Offl^ffiHa 0 (c«gM^S>*<»:^. 0^T««5Sl 1 

1 <hife±®<D7>^:>- 1 2 1 <t<D2ISM*Mte<hft-5. 
S5M1 1 H'ttll^efi'vMtSt. 

t>^^-i 2 mscfisai 1 1 (Djjfa&mmv. mm 
Hoaflsi*««jTi>4. sfifofsai i latffcg 
1 3 6 saii-rst. 7>r-ri 2 i i £ 

JLtP£a;W£<ft9, ®«d*ffllSfCfta. -co^r, * 

ornm. 1 1 o 135 &m.w?z><D~z, zwrnm. 1 

1 0*jg^-T*T>^±*tfetlH JfeSltA 



d t ft < *«H?* * . 
[0 0 4 0] HJfi0iJl©ji«>'X7 : -ATtt, «Lk»fc:2 
gCD7>^:M20, 1 2 1 Srtfctt. 7>x:M 2 1 # 
111 1 1 *i6JBbTV»*t*, 7>5 L ^-1 2 
-t©<4B 1 3 5 KftttTmSU ffiS^-f 5 >^(Cft* 
till 1 0 0&Jg£Mtt?-S. 7£Q, illll«< 
fi!13 6 SrililbT. T><r1r 1 2 1 Ki-SMSffirt* 
^t&t ft* 7>rtl 20^fifil35l:i 
to*lfc*Sl 2 0 ®j&B«M&*-«. ftoT, <£fil 3 
5tfill 3 6 0#Mla,l:. *SP*Pp5J («a«2Jt># 

o^-f5>^(c. 7>^^-i 2 o*iji^*ea$&T^*^f 

£»*«S 1 1 0 £«a 1 1 1 -f ttfcf . 

[0041] *->x^A«Sttn«ijiia«, f-tx 

TjlfrLT^*. «£t>T. C<Da«^ffitc««S l l 

i, iiii ommKDmmtfsimiztzzoyv. m&m 

teM#<Z>«^3fi«ft£*>£-#£SS?-r-5. ^T. 

ai 1 1 tom&mit^mizuzt. r>ri-i 2 1 

K«i:&iilI£if$7U 7>7-^l 2 0K£*jIJl£:tf£: 
ft*. C©f, 7>7=-^- 12 1 ttftfi 13 5 t|6]ttT*0 

»Rsan. &<Dmm&mt>nz> zz\ii\zts. 
*. 

[0042] iin sisfi^ji©«aa»ji«^a«s 
mvmmfnvzm&m-r. 2&<d7>t-i-i 1, 1 
1' «, mm.*L.<n<tztb<D\>' k-a 1 6, i6* -ea 

htlti^. 7>5 i ±l 1, 11* dt-e-tl-^ftgiJOE&S 
*iiSL. «S^e.CD«^*SttT. §iRF12, 1 

2- T§mr*. 

[0 0 4 3] 7>v=-^-l 1<0^ £Hffi)L-Tfg 
1 2lri*«SS^e<0§mm^i:Sr$iJWSBl 3\ZWQ 
tBgI14Sl^LT7>ftl 1*. Ufa (0iJA 

H5»S5ai 1 1) <D-%mziP\wz>. 

[0 0 4 4] -fe>1tl 7«A^S4»«tt ; E-^>h$fii| 

a&*»^C9feB1fffiSr^m-r*. iftXMWB£J5<Z>*£- 
tt. -tr>-y-l 7 5tl6l/TfeJ;<, *e**i;«)*s*^ 
P^t^a^&co^-^^-^ SrfiJffl-f* C i: t>T^*. 
[0 0 4 5] MflSBl 3A*e.)i«*0D7>^ 

1 1 1 ©:£{4£&a<*B8iffgB 1 5tcK0ii*-, 

«a 0 5co«ai 1 0) ©&B£»ajLT. 
aflwgfi 1 3 • izmr. mmmm 1 3 ■ \t^m^m 
d»e>«sa«#^-f s>^i«wrt4i. ii^wj&Jt^* 

tBLTIigf 1 4fCJ;*7>5 : -^- 1 1 ' (Dii^SrM^ 



(7) 
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i o<z>*rsmr6]€r£#»ju siwt±m 

^. &KSlJlLT^*:fK§ (0U;U4\ 0 5©«Sl 1 
1) <D®.mt*WK)W}L5"( =.>>f<D<$LWl 3 6£jIj®L 
MffgBl 3tt&J^7IB*&&AU BMS 

SI 4»LT7>ftl lSrii^-^fi: (fill 
3 5) KfijWT**«att*. 

[0 0 4 6] Z.Z.-Z, mmth^mt. returns <d 

Wft«Sa 0 fflfif 1 3 5 \Z$mt>tlT^Z>. *:fc*U 
H6©J:5K:. &B1 3 5«fcOH»C$fe©fi«i£jg«^ 
^(4<hbT«f«»L. ffiififftf^ll 5TSieStlfc 

bi 3*<it«P8Mm^*m-r«t-5fcLTt>«t^. zniz 

t, ii«^¥v^-r 3>i/Tfi£S)L. 
mm*m<T?ts. s^, fflj^&B^irr *&w>m<z> 

[0 0 4 7] mgiWW*^ 5>^/fC*5liT«, t>^^- 
11, 1 1' a>Pf#*&Sft3*lS. gffRF12, 1 

a^stis. cintcto. 3 >^^^^t 

*>, »wi©&v>sM***TtBfc&*. 
[0048] et±a, a«»fp©K9i-e»**«. mmm 

ffO«^BBl©7>ftll, 11' SaiitLT 
«iBS-a-. SflTR'H 12. 12' «SMtRHiC. §«9J 
5 SaMtWO §fgg2 1* 

[0049] mmmoffim.wwf'f s. >?-v\t. 7>t- 
tn, ii* os^a^ml, -#©r>^at£ 

^0#^.gB^oT>^^-^6©jiim : &<?lhL. d 

n&&tfTMwmmtf*<v7>Ti-&mmi&&.j3mzfa 
mmmmizisLo&ts&mmmzte. «*«*s£«±jb 

S«?i%£i£«?S©&ilfi£<hfcfclM*LT. i£§ 
[0 0 5 0] ^StefiiRggfii s\z, mmWiM 

twwm&m m®!&M) ©^-^-xsT-j&igjgL 

^©fifi£&fclU ^LfcfiBCffl^lSr^-^^-X 
*»&K*HJU ir>lM 7A>e©«^tW-&T^SfiB 
©Sl!*$-fT5vl«i:^-C^-5. dnfCttl^, ^Kj^T© 
<Ip^ttH^MffiB©»aiS:ji^('fT5 d 
•So 

[0 0 5 1] 07 11 *SS0iJl (C«k-5«S^)0#A.S!13S 
©7n-$it„ ^UteitLT. ffiVf&B 1 3 ftf 1 



« (t>*17) ©§<!«*§■ (SfRFl 

2) ©fi^£8cDii*- (s 1 0 1) . iiH4>©f|}fi©* 

fiSrgwL, T>T-fmmm^&m9hm 1 4 icm^-r-s. 
( S i o 2) . ^tc. mmjj&frzmmtxDmmomm 

±©&B£gfflU t!e>\z. #.lzWMm.Wa 0 \Z%lt>tl 
-5«*©«lil±©fifi*#'H-r-5 (s 1 0 3) . 

[0 0 5 2] z.<D#;\z$lt>ftzms>@.m\zm-3^x, fis 
M<2)#;5"f 5>^©M&^*iJa£L (s 10 4) . 
^Tabtitf (Yes) . &mi&&.\zftWrt><DT>7-i-lz 
«fc-5ii«$rW^-TS (s 1 0 5) „ z\<Dt%ommffli& 

ft^ra, fflwsjassi 3* A^e>ai*LT^-5*i, mm 
ssi 3^e»w^-rs«k^ , cLT i t<k</^ fc-aws. m 

?SPSB13, 1 3' ©8fSi2J#^ 3 >^©¥flJ68l#t£ 
[0 0 5 3] s 10 4T, «fSffiB*tii«B8S6jiS 

•vtzvna (No) , ii^f ©«s©fiB'cs-rfuT, 

«a^#i5"f 3 >y©i^7^*>*iJ«-r-5 (s 10 6) . 

if&T.6-e&n&f (Yes) . mTm<DT>7~rizmmm 

T#«i$-a-S (s 1 0 7) „ Xf-y7"s 1 0 7 T^7,6 
T&tttlti (No) , fSSSJ^-f 3 >^Tt4&^© 

[0 0 5 4] d©«M^0#^< 3>^©M5&^e»i^T 
^©fflW«, Mill 3, 13* «tD->:/U >jfMI 
StC^tl^*n©«M2:ji^-rs*J« (s 10 2) 

HOW, S«»)f^T-«g«^#^B2 5#- 

^©7>^^e©m^*s*?L. a&«»fpT?tt2!««j 

#SB^^f©T>^^-('M«-r-5. 
[0 0 5 5] t£&. 2 o©S5S©idiI±fiB«. — 

©W*&j«tt, flPft3eHa 0 ©^t(4fS?.-r, S6©« 

oT«fcV>„ $<=>(;:. IItlf^-f5 >^©i^7^©*ij^ 

%i835QL \Z&mt Z> «fc 5 L T t> «t t/i. 
[0 0 5 6] £A±. *IWil:ift«, Wii;2^© 
7>7~j-&WLtt, ^<«i:t)«S«#^-f 3 >^(Ct4, 
fflJ^teH©fi5Mi> W^teffl^^LiE-©)a^(cigt)n'& 

^©S5S©2t?^ii^-r-5©T, §m*;t , 4jg«(c^ 

^ttfc©T. iSii©fc©©i9jSteB©iima^ST. » 

[0057] c*iS0ij 21 v>mmmw<n$£mm 2 
(4, xffim&ftti^jM*n«iSff£«ttfli?«9«-> 

*«»tT. ±ai©«ss«j#^-f 5 >4f©ra«j&s[eBrr 



(8) 
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[0058] 0 8ii, mffiW2\z£2>wmmm<D®i&& 
Tfitmmfayzm-?. hi tmz$<o&miz\tmu>wn 

**, MfRF30, i£§flgfi3 3tt, 0&&E0iJ 1 Titt 
J:oT«Ji^n5. 1 <h©±&fflittt3iffl8fi3 

1 ©KjflMCfcS. 

[0 0 5 9] 0 9«. *SS^J2 C«t-5a«SB©2l«l!l 

&<D®4<D®.m&&mi'ti.tft>ISlWfZ>. (a) ©j£{g 
■MPTtt. 11111 *i«liM±^B 1 3 5 ^MilLfe* 
-f5>y-e. 7>rtl 1 (i4C7>rt 12 0) 

sili i i^©jift*t^^ns. vmm 

&A,T (s2 0 1) . ii*fi*IU)l/T7>rt^ 

(s 2 o 2) , tii i KDmm&n 

[0 0 6 0] iM^&KS^T&m&fil 1 1 

vwmzn^ (s 2 0 3) . mm.wmz-1 s >y©&T 
j&**Dtrr* (s 2 0 4) .?to, ffin iat#iii 

ffifil 3 6CgJ»bfe^*lMb, (No) 

«, jioHJW-eowwsifcfo*. in 1 ifim 

iifiBl 3 6l~SJji (Yes) LTV>tl«, jiH^T^ 
^frSrKWl* 1 4Ktti;*jL (s 2 0 5) , 7>"t± 1 1 tC 

.t-sfssi 1 1 oiis*i^7-rs. raise, Mswgfi 

3 3Kfci£«#itJi^£ajL (s 2 0 6) , MfSl 
3 3tt2im«^©Ui^=£(t>BrT-5. 

[0061] &e, muse 3 1 itmrnmihrn^mti 

U ESlbm 1 4te7>^ 1 1 £f#lJI&Bl 3 5efttt 

t^h>£i±5 ( s 2 o 7 ) . 7>^-?&m&. mm 1 1 
ooiin^ii&u raise, mmrnms l&m&mmw 
3 3tz^mnmm^i^mL (s 2 0 8) , m&mmm3 

»C*3ttSjHMM#CO*»f^F4Ts«, Ml 1 ISrWiit 
±-&B 1 3 6#>6&B1 3 5 ei«I$£*.*l$ffl«fc t>:^F 

[0 0 6 2] #e, 09 (b) 

«a?&B3i«. -ty-v n momn&wvii.hj-c ( s 
3 0 1), &g^ft£@aLT7>5^g&fMw§^£ 
mtiv (s 3 o 2) . in i KDmmzn?* 
is^&eg^TimfeBi i i»^m*fT3 (s 3 

0 3). ilJiej;9g«£ft*:«^te. i£S«il§B3 3 

[0063] «s<Diijs*e, &mmn<D*m<Dmm* 

(s 3 0 4) . +»jMttttfttf::©H»3©ftJB* 
mT?2>. —-ft, «t»WW*ntf. toBHiWBMfi' 
•f S>yc«k***WJ£f « (s 3 0 5) . fiCEi 



Sr^T* ( s 3 0 6 ) . 

[0064] Ei on, m&ww?* s. >i/-e<D&m<i> 
■e. a—tfessMj**-**., a«S!B©«?H4£fi±-f 

■5. 

[0 0 6 5] «m&B3 1 tt, Sm*»f©SH*i«ffi«J 

&B 1 3 5 efflt*TfM»L ( s 3 0 7 ) , &g 110* 
ii«bTS«S-SMT-5 (s 3 0 8) o SlflMfttefcJ:* 

[0 0 6 6] Cl©*JS0lJ 2 e«fc*l«, 7 1*© 
*6lCb. 85S<»#$"f3 >^e*5tt-5§««^S?&£ 
Isl^T^-SW-C. nwtir bT3cffi&a{Igfi£tl«-C' 

»g*^-ra©T. a.— smsfiw 

[0067] &e, $kmm2<D$t&m&&mt*. 

[0 0 6 8] 2HfSfitt, iiJ84>07>^;0«tti&ttB 
1 3 6 £ai«S«t»*rU «l»ffiB 1 3 5 left 

WTf«t+«)7 , >^*»6— J6«H«T8«KaMI*WII 

«. sm^b«. mmm2 tmmvwift&fT 
5. ■*-&*> -s. is©7>^^-TffliAteH©issji^ 

%m.M&m 13 5 fclSjttT, T s ^(C«S©ii^*BS^ 

[0 0 6 9] encintf. ffimwrnf-i s.>?iz&z> 

Sfi*i 1 1©7 >^^" b*»«fT«CV»»»»<S* Sfc* a 
[0 0 7 0] 

mmmtf2m<DT>T-i-zmffii<. rnmww** 5 >^ 

iSt-5-©7>"7 t ±©2^0iggSC«J:-5a«*— WffiSlK 
JI1g£i£££<h-e, -*®7>ft*^«©7>rt 

[0071] *^Hjtc«tn«, ^<tt>sms 



(9) 
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<Dt£^&fetzmm&m&-zzz>tiih\z. ziynvw 
— v\z&fom**%.. mm&zm±-ez 

[0 0 7 2] #f8!S©3i{ig«C e fc*ltf, fSSffll 

z\ttf-cz. &\zwm^W}tz>®mm\z&m-z$>z>. 

Chi] *%w©niig0ij i \z&z>wmmw.v>®m-7ny 
?0. 

[02] *%^*jiffl-r-5ip»iha5S«iiio-«ajt?*-5 

ftffiR«lj§£*-ftft9I0. 
[03] 0 2OS«nidii<O^t^ IfcBfcSrKBLfclft 

[04] im<DT>ri-e&mn®immmzmm-tz>m 



[05] mg«sjHC<fc^.2*©T>5 L ^tC«fc-5«Sji^ 

[01] 
ta 1 



12 



SfSRF 



rf i5r 



MRF 







r 




-fcr>* 








I ^ 



.22 



[06] Slifi0iJlO^0iJ»t«t-5asMi6^©Kif^lttK 

0. 

[07] *5&w<D-£mmi\z2LZ>%m&mu'm<Dyn- 
0. 

[0 8] *fewosi]!ia0ij2Ccj;sa{igBo«ffi^D.> 

> 

[0 9] *&W<Dmmm2\Z&Z>i£§:mfflffl<Dya- 
3. 

[010] *Jg0iJ2{C*3lt-5 4 J »rliH©«^J**-ritt 



*0 



[#^©1*93] 

11, 11' •••7>rt. 12. 12" -SfRFi 
1, 13, 13'-(MflSB. 14, 14'-|gf!)g§ 
B» 16, 16' -l/H-A. 17-t>-y-, 2 1-S 
«SB. 2 2 5-SiSligl, 3 0- 

^{irfsb. 3 i -mmmm. 3 

fi, 3 3 -iggfiSB. 5 0-S«PJ«lii. 5 1-* 
.6, 5 2 -at*jjH, 5 3 -ifii£,5. 6 0 -ifcSfc. 6 1 - 

ftmm. e 2-jM*£. iio, ii i -mm. i 2 

0, 12 1-7>ft, 13 0-«lji, 13 5-»lii± 
SB ,13 6 -ttil±&fi (igdftjA) . 

1 4 2 -a«*r«KW (ffl^&ffl) . 




[06] 
0 6 
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61 



£2 (JHfcfiO 




66 



[04] 

si 4 





143 



136 



(a) 



135 



J> 110 



[05] 
SI 5 





120 121 




I 



[0 7] 



-b>*17,RF120>H^ 



















,S101 



,S103 



NO 



I YES 



,S106 



S107 



SI OS 



A 



&m2 001-111467 



[08] 



[0 9] 



m 8 



y14 



30 



XSttRF 



31 



HftPttK 



15 



(a) XSXSL 



3_ 



✓ S202 



,S203 



„S204 



S&BftttMK 
3T 



1^32 



33 



^22 





YES 

^S205 





SI 9 



,S207 



<b> smm 



✓ S301 



*S303 



-S304 



■/S208 



> 



6305 



> 





YES 

^3306 





I 



/S307 



.S303 



[01 0] 



m i o 



22 



F^-A(##) 5K072 AA22 AA24 DD03 DD04 DD15 
GG06 



